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10 kiacce

BapuanT 3

X*+2x+2=2y%2°,

— — J— 3,5 —
1. Pemute cucremy ypaBHEHUI 1-y=2x2y1l-4yz" +{7-Y. (12 6amnoB)
4a 6b 8c
+ - >p
2. Yucno p TakoBo, uTO HepaBeHcTBO JP+4C 4c+2a  2a+3b BBINIOJHSETCS Il BCEX
TOJIOKUTENBHBIX Ynce & b, c. Haiinure Haubomnpiee 3HaueHUE . (16 6ayoB)
BK =5 KC=4.

3. Ha cropone BC TPEYroJbHUKA ABC ormeuena touka K rak, uro Oxouo

TPCYIroJbHHUKA ABK OoInucCaHa OKPYKHOCTH C ICHTPOM B TOYKEC O, npuuem IJjIomaab TPpCyrojabHUKa AOC
3

paBHa 2\/]3 qepe3 TOYKY C U CCPCANHY D CTOPOHBI AB IMpOBCACHA IIpAMas, KOTOpasa IICPECCKACT

OKPYKHOCTb B Touke P , mpuaem CP>CD | Hajigure CD, ecny £APB = /BAC. (16 6asnoB)
4. HaiinuTe Bce 3HaUEHHs TapameTpa a, MPH KOTOPBIX CUCTEMa
X— 1| 2 2
——+3a | =24-4x" —-4x,
x—-1
16x* —27a’ + 6ax+22x+12a+7<0
MMEET pPelIeHUs. YKaXHUTE ATH PEIICHHUS IPU HAMICHHBIX 3HAUCHHAX TTapaMeTpa a. (16 GamoB)

5. bokoBwie pedpa TA, TB, u 1C TeTpa’ipa TABC MOTIAPHO TEPIEHIUKYIISIPHBL, TH . gpicora
ZTAH =30° /TBH =45°, BC=+/6. 1oua K

TeTpa’Ipa, ' JIeXamias B TUIOCKOCTH OCHOBAHHS
ABC , paBHOY/1ajieHa OT OOKOBBIX IpaHell TeTpalrapa TABC Haiinure HK. (20
0anoB)

6. CuryanmoHHas 3aa4ya
CnyTHHK CBSI3M JBUXKETCS 10 KPYrOBOM opouTe BOKpYT 3eMiu (uMeeT GpopMy I1apa) Ha BbicoTe H,
paBHO# paanycy 3emnu R = 6372 xu, ¢ nepuonom obpauierus 7' = 4 y 1 TOCTOSHHOM yIJIOBOW CKOPOCTHIO
2

T s toro, uto6sl B neHTpe ynpasienus noneramu (L[YII) moxHO ObUIO MONy4aTh CUTHaNI OT
CHYTHUKA (MMETb OKHO Ul CBS3HM), OH JOJDKEH HAaXOJWUThCSA BhIIE Iockoctu ropuszonrta L[VIla.
Omnpenenure KoiauuecTBO OKOH i cBs3u L[YIla co chnyTHHKOM B Te4eHHE CYTOK M OOIIYyIO

MIPOIOJDKUTEIBLHOCT STHX OKOH, €CJIM TPACKTOPHS MOJIETa CIIyTHUKA POoXoauT poBHO Haa [[YIIom.
(20 6annoB)



Pemenne Bapuanra 3

{ X2 +2x+2=2\y’z°,

— — — 3,5 —

1. Pemute cucteMy ypaBHEHHI 1=y =2xayl=4y 2 {7y, (12 6amoB)
Pemenue

p X2+ 2x+2=2yz°
aCCMOTPUM epBoe ypaBHEHHE CHCTEMBI

2 _ 3,5 3,5 3,5
o (x+1)°+1=2y’2° = 2|y*7° 21 = y’2° 214, Peruenust BTOPOTO YPaBHCHH
o NG — 3.5
1-y=2xzJ1-4y°2° +\7-y JOJDKHBI  YJIOBJIETBOPSTH  YCIIOBHIO y'z <14 CrnenoBarensHoO,

3,5
7’ =1/4. =—
y 1/ Torz[a U3 MEpBOro ypaBHCHUSA CIICAYCT, YTO X 1’ a U3 BTOPOr'o YpaBHCHUA I10JIYUaCM

1-y=.7-y <:>y£],(1—y)2=7—y<:>y:—2.T0FIla 2°=-1/32,2=-1/2.
OrtBer: (-L-2-12).

4a 6b 8c
+ + >p
2. Yucno p TakoBo, 4ro HepaBeHctBo 3P+4C 4c+2a 2a+3b BBITIOJIHACTCS JIIA  BCEX
TOJOKUTENBHBIX YMCEN & b, c. Hatinure HanOombIee 3HaYCHHUE . (16 6amnoB)
Pemenue

TTycts x=3b+4c>0, y=4c+2a>0, z=2a+3b>0. Torna X+y+z=4a+6b+8c, da=y+z—Xx,
Bb=Xx+z-y, 8C=X+Y—-Z ylvcem

4a N 6b N 8c _Y+Z-X X+z-y X+y-z _y X zZ X Z Y 4

3b+4c 4c+2a 2a+3b X y z X y X z 'y z

> »\f
BOCHOJ’II)3yeMC${ HEPaBCHCTBOM U+v=>24uv AJI1 HEOTPUIATCIIbHBIX YHCCII. HonyqaeM HEPaBCHCTBO

X 7z X 1z
X+—+—+—+—+X—32 24+2+2-3=3,
Xy x zy z CHpaBeAJIUBOE AJIs BCeX MOJOKUTENbHBIX X, Y, 1 Z. Torna s

4a 6b 8c
ab c + + >3.
BCEX MOJIOKUTEIBHEIX uncen ' ' “ BepHO HepaBeHCTBO 3P +4C 4c+2a 2a+3b
4a 6b 8c

+ + >
JlokakeM, 9TO HHKAKOE APYroe 4HCIO P, MUIS KOTOPOro HepaseHctBo 30+4C 4c+2a 2a+3b

BBITIOJTHSIETCS JUIS BCEX IMOJIOKHUTEIBLHBIX UHUCET a,b,c
4a 6b 8c

=3.
a=Y2,b=Y3,c=Y4,  3prdc 4c+2a 2a+3b

Takum oOpa3om, HauOoOJBIIIEE 3HAYCHUE ) PABHO 3.

p

HE MOXET OBITh OOJIbIIIE 3. Eciu nmonoxuthb

OTtBer: 3.

BK =5, KC=4.

3. Ha CTOPOHC BC TPECYroJIbHUKA ABC OTMCUYCHA TOYKa K TakK, 4TO Oxomo

TPECYTroJIbHUKA ABK OIMrMCaHa OKPY>KHOCTH C HEHTPOM B TOUKE O, IIpUYEM IJI0IaJlb TPCYTrOJIbHHUKA AOC

paBHa 2/15. Yepes TOUKy Cu cepeiuHy D CTOPOHBI AB MIpoBe/IeHa IpsAMasi, KOTopasi NmepeceKaer
OKPY>KHOCTb B TOUKE P, npuyeM CP>CD Haiigure CD, ecn £APB = ZBAC. (16 6annoB)



Pemenue. ZAPB = ZBAC, ZAPB = ZAKC,
ZAKC = 2ZBAC, ZKAC = ZABC. Otpesok AC spnsercs

OTPE3KOM KacaTeJIbHOM K OKPY>XHOCTH.

AC?*=CK-CB, CK=4, CB=9, oC =6. O603HaunM R

panuyc OIHCaHHOH OKOJIO AABK oKkpyxxHocTH. HMeem /

S M R = 28Aoc _9 \/§ _ \\_ _,/
AOC T T, AC 3

AABC * AAKC =

AB AC BC ﬁ B E

_ A~ — = AB=3y, AK =2y.
AK  KC AC AK 2

Haiinem CTOpOH AB. 110 dbopmyne I'epona umeem
y Yy

J(5y+5)(5y B)(y +5)(5-y) =~ J(y ~1)(25-y?).
_ AB-AK-BK _3y’\1 J_

i s 4R 4
C nmpyroii cTOpOHBI [IpuxoauMm K ypaBHEHUIO

5J(Y'-D@5-y") =3y*NI5. o t=yh . S(E-D@5-t)=27,

32t* —130t +125= 0,4 :5/21 t,= 25/16' CrnenosarensHo, i = \/13/2, Y2 :5/4’ "
CD? =1(2AC2 +2BC? — AB?),

ITockonbky TO

1) AB= 3.10/2, 2 AB=15/4.

15J7

1y CD=3V47, » P="3
157

OtBet: 1) 3\/E 2) 8

4. HaiiguTe Bce 3HaueHUs apaMeTpa a, MpU KOTOPBIX chcTeMa

2
(—|X -1, 3aj _ 24— 4x? —4x,

x-1
16x> —27a° + 6ax+22x +12a+7<0
MMEET PEIICHUs. Y KOKUTE 3T PEIICHUsI ITPU HalIEHHBIX 3HAUYCHUSX MapaMeTpa a. (16 6amnoB)
. y=2x,b=3a
Pemienue. Cpemaem  3aMeHy  IEpEMEHHBIX: Torma momydynMm  cHcTEMY

2
(y+1)*+ [|y |+b}
y—2
4y? —3b* +by +11y +4b + 7 <0.

CUCTCMBEI.

B cucreme koopmunar Oyb m300pasum pemieHune momy4eHHON



ITocTtpoum MHOECTBO TOYEK, YIOBIIETBOPSIOIIUX IIEPBOMY YPaBHEHUIO CUCTEMBI

2 |y_2| 2
(Yy+)°+| ——+b| =25 A
—2 ' :y+1:2+:b—1:2=25 |
2 2
Ipn y>21/IMeeM (y+1) +(l+b) _25, T.€.

YTy OKPY>KHOCTHU C HEHTPOM B TOUKE (-1-1) u
paanycom, paBHBIM 5.

2
pr 57om y=—1+«/25—(1+ b)”.

(y+1)?+(-1+b) =25
(-L11) ;

T.€. IYTY OKPYKHOCTH C LIEHTPOM B TOUKE

U PaJinyCoM, PaBHBIM 5.

2
o srou Y02 ——1+./25—(b-1)’.

HOCTpOI/IM MHOXXCECTBO TOYCK, YAOBJICTBOPAIOIIUX
HCPAaBCHCTBY CHUCTCMbI

4y* -3b* +by +11y +4b+7<0

[ /y+1 )%+ b+ =25

[Ipu y<2 HMEEM

Paznoxum Ha MHOXUTCIIN JICBYIO 4acCTb
HCPABCHCTBA, paccMaTpuBasi €C KaK KBaI[paTHLIﬁ TPCXUWICH OTHOCHUTCIIBHO X:

Ay* +(b+11)y —3b* +4b+7<0
_ —b-11+(7b-3)
D = (b+11)? + 480 — 64b—112 = 49b? — 42b + 9 = (7Th — 3)?, Yi2 = 3 :
-7

W=y Y,=—b-1=(4y-3b+7)(y+b+1)<0
4y-3b+7=0,y+b+1=0.

I'panuneit o0nactu ABISAIOTCS NPSIMBbIE
3aIITPUXOBAHHOM 00JIACTH.

HepaBeHCTBO BBITIOJIHACTCA B

be(-5-3]u[4,6] = ae(-5/3;-1] U[4/3;2]. BhINMILEM peleHus:

Cucrema umeeT peUICHUA IIpU

| —1+425-(1+3a)"
1) 3€(-5/3-43) e 2 ’

NMECM

2) a=-4/3 ., %x="12,%=3/2;

1%,/25-(3a-1)
T I L

nMEEM

’ 4) a=-1 yyeem X=-2,
—1-/25-(3a-1)"
5 acl4/3;5/3] %= > g 2c(32)

NMECM

~1+./25-(3a-1)°
RO

NMEECM

’ 7) a=2 pyeem X=-1.



~1+25-(1+3a)"

X: )
Otper: 2 (=5/3, -1 [4/3;2]. Pemerms: 1) &€ (_5/3;_4/3), 2
| —1+,/25-(3a-1)
2 a=—4/3 x=-Y2,%,=3/2; 5 ac(-4/3;-1) Xy, = 5 '
—1-[25-(3a-1)"
pa=-1 x=-2g ae[4/3;5/3 7 2 ’
| —1+25-(3a-1)
6)ae(5/3;2),xﬂz_ 2 ’ 7na=2 x=-L
5. bokoBeie pebpa TA, TB, u 1C TeTpa’apa TABC MOTIAPHO TEPIEHIUKYIISIPHBL, TH - Beicora

ZTAH =30°, ZTBH =45° BC =+/6. Touea K

TeTpasapa, ' JIeKalasli B IJIOCKOCTH OCHOBAHUSA

ABC , paBHOYyIaJieHa OT OOKOBBIX TpaHEl TeTpadpa TABC Haiinure HK. (20 6amnoB)

Pemenne. bokossle peOpa TA, TB, ulC TeTpa’apa TABC ITONIAPHO MEPIICHAUKYJISIPHBI U HAKJIOHEHBI

, a=30°, f3=45°

K IINIOCKOCTH OCHOBaHHA ABC moa yrijiamMu 41 7/ COOTBETCTBCHHO,

HYCTB H - TOYKa NCPECCUCHUA BbICOT TPCYIr'OJIbHHUKA ABC , yroji AHB paBC€H P O0o03HaUYNM TC =C.

: siny
sSihp=———,
JlokarkeM, 4To a) CoS« - COS 3 6) cosp=—-tgatyp.
CHayajia JOKaXKeM, 4YTO H - touka

MEPECEUCHUsI  BBICOT  TPEYroJbHUKA ABC
JleliCTBUTENBHO,

TDLAB, TD . MpOEKIUs CD 1a nnockocts
ATB, nockombky TC L ATB.110 Teopeme 0 3
MEPUEHINKYIIIpax CD L AB. TH.LCD, UL

OCTaJIbHBIX BBICOT TPEYTrOJbHUKA ACB
pacCyXIeHHs  aHaJOTUYHBIE. H - TOYKa

MNEPECCUCHUA BBICOT TPECYTI'OJIbHUKA ABC . TH -

BBICOTA MMUpPaMHU/IbI. SATB - SAHB / Sin7/ ,
AT -BT AH - BH

Sate = = ,

2 2c0sa cos

. ' : sin
s, = AHBHsing g, r__
2 COSc - COs fB
AH? + BH? - AB* TA’—TH?+TB*-TH’-AB?  —2TH’
2AH -BH 2AH - BH 2AH - BH

=—tgatgp.

CoS@ =

COSp=——=.
a=30° f=45°. 4 J3

ITockomnbky



VB2

: : 1
siny =sinpcosa -CoS ff =—=-—-—=—, y =30°.
\/é 2 2 2 Torpa

TC=c, TH=c/2,TA=c,TB=c\2/2, BC=c\[3/2,

J6=c3/2, c=2,= TC=2 TH=1 TA=2, TB=+2.
K

HYCTB TOYKa ' JIekalass B IJIOCKOCTU OCHOBAHUSL ABC )

paBHOyaleHa OT OOKOBBIX I'paHeil TeTpajapa TABC | 0603naunm

paccrosue ot toukn K 110 Goxosrix rpaneit mupamuer 1ABC

yepes X. Toraa Viase =Virag +Viarac +Viree:

TA-TB-TC :TA~TB'X +TA~TC - X +TB-TC - X
6 6 6 6

TA-TB-TC
X= =+/2(v2-1),
TA-TB+TA-TC+TB-TC \/_(\/_ )

TK =x«/3=+/6(-/2-1),
HK =+TK? —TH2 =17 -12J2 =3-2./2.

OTBeT: 3- 2\/5-

6. CuTyanuoHHAad 32/124Aa.

CryTHHK CBSI3U IBUKETCS 110 KPYrOBOil opOuTe BOKpYT 3eMiH (umeeT (popmy miapa) Ha BeicoTe /H, paBHOM

2

paguycy 3emun R = 6372 xku, ¢ mepuogom obdpamienus 7 = 4 y ¥ TOCTOSHHOM YTIIOBOW CKOPOCTHIO T
Jlnis Toro, 4yToObI B 1ieHTpe yrpasnenus noneramu (IIYIT) MoxxHO ObLIO MONyYaTh CUTHAN OT CITyTHUKA
(MMEeTh OKHO ISl CBSI3U), OH JIOJDKEH HAXOJIWUTHCS BhIIIE IMIIOCKOCTH ropu3oHTa L[YIla. Ompenenure
KoJruecTBO OkoH Jutst cBsizu [[YIla co cnyTHUKOM B TeYeHHE CYTOK U OOIIYI0 MPOJAOKUTENFHOCTD 3TUX

OKOH, €CJIM TPACKTOPHS MOJIETa CIIyTHUKA NMPOXoauT poBHO Haf [[YIIom.

(20 6amnoB)

Pemenne. Ilycts Habmogatens (I[VII) naxomutcs B Touke H. AB — nuHUA miepeceyeHUs TIOCKOCTH
TOPU30HTA U TIOCKOCTH OopouThl. CIIyTHUK MPOXOAUT B 3eHUTE. [Ipy NBMKEHUM CITyTHUKA U3 TOYKH A B

TOYKY C oo AYTC OKPYKHOCTH, €TO IIPOCKIUA HA 3emMitro JABHUTaCTCA U3 TOUYKHU D

e B Touky H. VrioBas mepa stoit ayru |=L/2 paBHa BenmuuuHe HEHTPATHLHOTO
1w \: . yria. YYWuThiBas CHMMETPHUIO, TOJIYYUM BPEMs JIOCTYITHOTO TPOBEICHUS
\ \ . L 2¢T oI @-240
y \ == = =
4"&%—_ ceaHca w 27[ T T=44y=240 mun T .
L Vron HaXOIUM U3 PSIMOYTOJIBHOTO TPeyrojbHHKa
/ R 1 7
L ol CosSp=——== = @p==
R+H 2 3 , CIEA0BATEILHO,
-240 7-240
t= P = =80 muH.
T 3

HOCKOHBKY nepuon O6paH_ICHI/I$I paBcH 4 qacaM, CJIICAOBATCIbHO, B CYTKH MOKHO ITPOBCCTHU 6 CeaHCOB U

o01m1ast UX MPOJOIKUTETHFHOCTh COCTaBUT 480 MUHYT WJIH 8 4acOB.
OrtBert: a) 6, 6) 480 MUHYT WK § YACOB.



